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The Theory and Experiment of Diffraction-Free Bessel
and Bessel-Gauss Beams

QIU Zhenxing, WU Feng-tie, GUO Dong-dong

(College of Information Science and E ngineering, Huaqiao U niversity, Quanzhou 362021, China)

Abstract: This article makes theoretical analysis on the relationship and distinction between Bessel and Bessel- Gauss
beams, the optical intensity distribution at any propagation plane of ideal Bessel beam and the Bessel-Gauss beam, and the
effect of the beam waist and the cavity length L on the Besse-Gauss beam were simulated. The simulation showed that
Bessel-Gauss beam attenuated faster than that of the Bessel beam, and experimental result validated with the analysis.
The simulation also pointed out that the larger the beam waist, the slower the radial optical intensity attenuate; the longer
the cavity, the slower the amplitude of the dominant mode at out put mirror is.
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